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PROBLEM TO BE SOLVED: To provide a n insulating adhesi ve which is excellent in the storage stability in a coated condition 
and shows good integral curability in the lamination on a substrate for an internal layer circuit, by incorporating a 
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SOLUTION: Polyethersulfone A has a weight average molecular weight of 103 to 105. The modification of a terminal present in 
this compound with a hydroxyl group, a carboxyl group or an amino group results in raising the reactivity thereof with an epoxy 
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imparting flame retardancy, a brominated epoxy resin is used. As an epoxy resin, an imidazole compound (for example, 
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the total amount of this insulating adhesive. 
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[0005] 

[Means for Achieving the Object] The present invention relates to an interlayer 
insulation adhesive for multilayered printed wiring board characterized by containing 
the following components as essential components- 

(i) polyether sulfone having a weight average molecular weight of 1 0 3 to 1 0 5 , 

(ii) epoxy resin h aving an epoxy equivalent of 500 or below, and 

(iii) an epoxy resin curing eggg t* 

Polyether sulfone having a weight average molecular weight of 10 3 - 10 5 of 
(i) component, is mixed for the purposes of reducing sg ftening of the insulation 
adhesive at the time of formation, maintaining the thickness in the laminated 
insulation layer assigning flexibility tc the insulation iayer, and making the insulation 
layer highly heat-resistant. Moreover, the insulation adhesive is also considered to 
improve flame resistance and electric characteristics The rate of the high- 
molecular-weight polyether sulfone is 10 to 90% by weight based on the entire 
insulation adhesive. If the rate is smaller than 10 % by weight, the insulation layer is 
too softened by heat at the time of lamination and the interlayer thickness cannot be 
maintained. In addition, a problem arises that melt viscosity is too lowered at the 
time of heat cunng and creases are thereby generated, etc. On the other hand, if 
the rate is higher than 90 % by weight, the adhesive composition becomes stiff and 
lacks elasticity. Thus, adhesion to an irregular surface of the oase material is poor 
at the time of lamination and forming void is caused. In addition, if the terminal of 
the high-molecular-weight polyether sulfone is denatured with a hydroxyl group, a 
carboxyl group or an ammo group, its reactivity with epoxy resin is preferable. 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the layer insulation agent for multilayer printed wiring 
boards, especially this invention is excellent in high thermal resistance, a high electrical 
property, fire retardancy, and preservation stability, and relates to the epoxy resin system 
layer insulation adhesives 100 degrees C or more which can be promptly hardened at an 
elevated temperature. 
[0002] 

[Description of the Prior Art] When rmnufacturing a multilayer printed wiring board 
conventionally, one or more prepreg sheets which it sank [ sheets ] into the glass-fabrics 
base material, and made it carry out semi-hardening of the epoxy resin on the inner layer 
circuit board in which the circuit was formed were piled up, copper foil was further piled 
up on it, and it has passed through the process of really [ application-of-pressure ] 
fabricating with a hot-platen press. However,, in order to make the impregnating resin in 
prepreg re-flow with heat, to make it harden under a constant pressure, and to make 
homogeneity carry out hardening shaping, 1-1.5 hours is required of this process. Thus, in 
this top, the production process serves as high cost by the cost of a multilayer laminating 
press and glass-fabrics prepreg etc. for a long time. In addition, because of the approach of 
carrying out impregnation of the resin to glass fabrics, the thickness between circuitry 
layers was restricted by glass fabrics, and pole thinning of the whole multilayer printed 
wiring board was also difficult. In order to solve these problems in recent years, heating 
pressing by the hot-platen press is not performed, but the technique of the multilayer 
printed wiring board by the build up method in which glass fabrics are not used for layer 
insulation material attracts attention anew. 
[0003] 

[Problem(s) to be Solved by the Invention] this invention person is examining various 
methods of manufacturing a multilayer printed wiring board by low cost with the simplified 
build up method to the approach of fabricating with the above-mentioned hot-platen press. 
In the multilayer printed wiring board by the build up method, when a film-like layer 
insulation resin layer is used, in order to lose the insulating substrate, circuit, and level 
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difference of a inner layer circuit plate and to graduate the front face, it has become 
common to apply an under coat agent to a inner layer circuit plate. As this typical example, 
the under coat agent applied to the inner layer circuit plate laminates the copper foil which 
carried out the coat of the layer insulation adhesives in un-hardening, semi-hardening, or 
the condition of having hardened, and a multilayer printed wiringboard is obtained by 
really hardening. By such approach, the lamination of the copper foil which carried out the 
coat of the layer insulation adhesives since the level difference by the circuit of a inner 
layer circuit plate became small is easy, and need's [ of taking into consideration the 
copper foil survival rate of a inner layer circuit plate ] decreases. 
[0004] In such a process, the layer insulation adhesives by which the coat was carried out 
to copper foil become soft too much at the time of lamination shaping, and layer-to-layer 
thickness cannot be secured. At the time of heat curing, melt viscosity falls too much and a 
wrinkle occurs. Moreover, the hardening reaction advanced at the time of the preservation, 
and when laminated to the inner layer circuit plate with which the under coat agent was 
applied, the problem referred to as that shaping is not really performed good has arisen. 
Furthermore, although the trouble of being difficult also has flameproofing since the glass 
fiber base material is not used for layer insulation adhesives, about these points, Japanese 
Patent Application No. No. 228433 [ seven to ] by these people etc. is already solved. 
However, it is not fully satisfied with former invention of the thermal resistance required of 
the build up material accompanying the densification of a multilayer printed wiring board. 
\JJasjnyention is examined in order to solve this problem, and it is completed. 

^ooosp 

[Means for Solving the Problem] This invention relates to the layer insulation adhesives for 
multilayer printed wiring boards characterized by containing each following component as 
an indispensable component. 

(b) In a 500 or less weight per epoxy equivalenUpox^j^sin, an epoxy resin (Ha) curin g 
agent , and this invention the polyether ape phone of weight average molecular weight 
103-105, and (**) -- Although blended for the object of making small softening of the 
insulating adhesives at the time of shaping the polyether ape phone of the weight average 
molecular weight 103-105 of a (b) component, and maintaining the thickness of the 
insulating layer after a lamination, giving flexibility to an insulating layer, and a raise in the 
heatproof of an insulating layer Furthermore, it is expected that fire retardancy and an 
electrical property are also raised. A this amount polyetherapephone [ of macromolecules 
] rate is ^Q_z90% of the weight to the whole insulating adhesives. If fewer than 10 % of 
the weight, it softens too much with heating at the time of lamination shaping, and 
thickness between layers cannot be secured. Moreover, melt viscosity falls too much at the 
time of heat curing, and the problem of a wrinkle occurring arises. On the other hand, since 
an adhesives constituent lacks in resiliency firmly when [ than 90 % of the weight ] more, 
the flattery nature to the irregularity at the time of lamination shaping and adhesion are 
bad, and cause shaping void generating. Moreover, while stopping the phase separation of 
a polyether ape phone and an epoxy resin after heat curing since reactivity with an epoxy 
resin is also good if the this amount polyether ape phone [ of giant molecules ] end has 
denaturalized by the hydroxyl group, the carboxyl group, or the amino group, the thermal 



resistance of a hardened material is also raised. For this reason, it is desirable to perform 
the above-mentioned denaturation. 

[0006] In order to carry out a coat to that it is smeared at the time of a roll lamination, and 
a sex and adhesion are missing, that the adhesive property after a lamination is not enough, 
causing destruction of a base material by the hot melt method, and copper foil, when it 
dissolves in a solvent and considers as the varnish of predetermined temperature, viscosity 
is high, it is smeared at the time of a coat, and neither a sex nor workability is [ amount 
polyether ape phone of macromolecules independent / above-mentioned ] good. In order to 
improve such a fault, 500 or less weight per epoxy equivalent epoxy resin (b) is blended. 
This blending ratio of coal is 10 - 90% of the weight of the whole resin. It becomes 
impossible to expect the above-mentioned effectiveness at 10 or less % of the weight, and 
to expect said amount polyether ape phone [ of macromolecules ] effectiveness at 90 % of 
the weight or more. 

[0007] (b) As an epoxvresin ofa component, although there are the bisphenol A mold 
epoxy resin, a bisphenol female mold epoxy resin, a phenol novolak mold epoxy resin, a 
cresol novolak mold epoxy resin, an aminophenol mold epoxy resin, etc., for fire-resistant 
grant besides the above-mentioned object, the bromination epoxy resin which is 20% or 
more of rates of bromination is desirable. The multilayer printed wiring board obtained as 
it is less than 20% of rates of bromination cannot attain fire-resistant V-0. If what was 
brominated is used, flameproofing of a multilayer printed wiring board will be performed 
more effectively. 

[0008] Next, although especially the epoxy resin curing agent of a component (Ha) is not 
limited [ acid anhydride / an amine compound, anTrmaazole compound, ], since loadings 
can fully stiffen an epoxy resin at least and can demonstrate the fire retardancy of a 
bromination epoxy resin, an imidazole compound is desirable. The solubility to an epoxy 
resin is small, it is a solid in ordinary temperature with a melting point of 130 degrees C or 
more, and an epoxy resin and especially its thing that reacts promptly are [ an imidazole 
compound becomes an elevated temperature 150 degrees C or more, and ] desirable. 
Specifically, there is 2-methylimidazole, 2-phenylimidazole, 2-phenyl-4-methylimidazole, 
a screw (2-ethyl-4-memylimidazole), 2-phenyl-4-methyl-5-hydroxymemylimidazole, 
2-phenyl-4, 5-dmydroxymemylimidazole, or a triazine addition mold imidazole. These 
imidazoles are distributed by homogeneity in an epoxy resin varnish as impalpable 
powder. Since compatibility with an epoxy resin is small, at ordinary temperature -100 
degree C, a reaction does not advance, therefore preservation stability can be kept good. 
And if it heats at 1 50 degrees C or more at the time of lamination hardening, it will react 
with an epoxy resin and a uniform hardened material will be obtained. 
[0009] As a curing agent, in addition, phthalic anhydride, an anhydrous tetrahydrophtal 
acid, an anhydrous methyl tetrahydrophtal acid, Methyl endo-methylene-tetrahydrophthalic 
anhydride, an anhydrous methyl butenyl tetrahydrophtal acid, Anhydrous 
hexahydrophthalic acid, anhydrous methyl hexahydrophthalic acid, anhydrous 
hexahydrophthalic acid, Acid anhydrides, such as trimellitic anhydride, pyromellitic 
dianhydride, and anhydrous benzophenone tetracarboxylic acid, the amine complex of a 
boron trifluoride, a dicyandiamide, or its derivative is mentioned, and what adduct[ epoxy 



]-ized these, and the thing which microencapsulated can also be used. The component 
which reacts can be blended with the epoxy resin and curing agent other than the 
above-mentioned epoxy resin and a curing agent. For example, they are epoxy reactivity 
diluents (glycerol triglycidyl ether as 3 organic-functions molds, such as resorcinol 
diglycidyl ether and ethylene glycol glycidyl ether, as 2 organic-functions molds, such as 
phenyl glycidyl ether, as 1 organic-functions mold etc.), a resol mold or novolak mold 
phenol system resin, an isocyanate compound, etc. 

^[0(H^Fjsedsilica, a c rystalline silica , a calcium carbonate, an aluminum hydroxide, an 
aimntna, clay, a barium sulfate, a mica, talc, white carbon, E glass impalpable powder, etc. 
may be blended with everything but the above-mentioned component 4Q_or less % of the 
weight to a pitch for [, such as coefficient of linear expansion, thermal resistance, and 
burning resistance, ] improvement. If it blends more mostly than 40 % of the weight, the 
Viscosity of adhesives will become high and the embedded nature of a between [ inner 
layer circuits ] will come to fall, furthermore, the defoaming agent for preventing silane 
coupling agents, such as an epoxy silane, or a titanate system coupling agent, and a void, 
in order to heighten the adhesion force with copper foil or the inner layer circuit board or 
to raise moisture resistance ~ or addition of a liquefied or impalpable powder type flame 
retarder is also possible. 

[001 1] After applying adhesives to copper foil and drying as a solvent, what does not 
remain into adhesives must be chosen. For example, an acetone, a methyl ethyl ketone 
(MEK), toluene, a xylene, n-hexane, a methanol, ethanol, methyl Cellosolve, ethyl 
Cellosolve, a cyclohexanone, dimethyl formamide (DMF), etc. are used. After it carries 
out coating of the adhesives varnish which dissolved the adhesives component in the 
predetermined solvent by predetermined concentration to the support side of copper foil, 
the copper foil with layer insulation adhesives performs 80 degrees C - 130 degrees C 
desiccation, and as a solvent does not remain, it produces it in adhesives. The thickness of 
the adhesives layer has desirable 15-120 micrometers. Although layer insulation nature is 
satisfactory if thicker [ when thinner than 1 5 micrometers, layer insulation nature may 
become inadequate and ] than 120 micrometers, it stops suiting the object of this invention 
that production is not easy and makes thickness of a multilayer board thin. 
[0012] This copper foil with layer insulation adhesives is usually laminated in the inner 
layer circuit board with a dry film laminator, can be stiffened, and can form the multilayer 
printed wiring board which has an outer layer circuit easily. Next, the under coat agent 
used in order to lose the level difference by the circuit of the inner layer circuit board is 
described. In order to usually layer insulation adhesives and really stiffen an under coat 
agent, this and an ingredient of the same kind are used. Therefore, in this invention, an 
epoxy resin and the thing which uses a bromination epoxy resin as a principal component 
preferably are used. However, the varnish which dissolved in the solvent is sufficient and 
the varnish which dissolved in the reactant diluent which reacts by heat or light is 
sufficient this under coat agent varnish - a inner layer circuit plate - applying - 
subsequently ~ heating — evaporation or the reaction of a solvent — the formation of tuck 
free thru/or prepolymer-izing, or the formation of tuck free cany out an optical exposure 
and according to a reaction — or it prepolymer-izes. 



[0013] 

[Examgle] 

The ^ example !> >nd hydroxyl-group denaturation polyether ape phone (average 
molecular weight 24000) 100 weight section (all loadings express the weight section 
hereafter), the bromination phenol novolak mold epoxy resin 200 section (weight per 
epoxy equivalent 285, BREN-S by Nippon Kayaku Co., Ltd.), and the bi sphenol female 
mold e poxy resin (weight-per-epoxy-equivalent 175, Epjclon 83 Q made from Dainippon 
Ink Chemistry) 1 00 section were stirred to the mixed solvent of MEK and DMF, and it 
dissolved. Th e 2-methylimidazol e 5 section, the titanate system coupling agent ( KR[ by 
Ajinomoto Co., Inc. ]-46B) 0.2 section, and the barium-sulfate 20 section were added as a 
curing agent there, and the adhesives vamish was produced. 

[0014] Hereafter, the multilayer printed wiring board was produced at the process shown 
in drawing 1 . It applied and dried with the roller coater and copper foil with insulating 
adhesives (3) was obtained so that the thickness after drying said adhesives varnish to the 
support side of copper foil (1) with a thickness of 1 8 micrometers might be set to 50 
micrometers (a). Next, the bisphenol A mold epoxy resin (weight-per-epoxy-equivalent 
470, weight average molecular weight 900 [ about ]) 100 section was dissolved in the 
glycidyl methacrylate 40 section, the 2-methylimidazole 3 section and the 
photopolymerization initiator (Ciba-Geigy IRUGA cure 651) 1.2 section were added as a 
curing agent to this, and it stirred enough, and considered as the under coat agent. 
[0015] Furthermore, pattern processing of the glass epoxy double-sided copper clad 
laminate of 0.1mm of base material thickness and 35 micrometers of copper foil thickness 
was carried out, and the inner layer circuit plate was obtained, a copper foil front face - 
melanism - after processing, coating of the above-mentioned under coat agent was carried 
out to about 40 micrometers in thickness by the curtain coating machine. Then, they are 
about 2 J/cm2 with two 80 W/cm high-pressure mercury- vapor lamps at UV conveyor. UV 
irradiation was carried out on conditions and the under coat agent was made tuck free. 
They are the temperature of 100 degrees C, pressure 4 kg/cm2, and lamination speed about 
the above-mentioned copper foil with insulating adhesives on the inner layer circuit plate 
which has the layer of this under coat agent. According to 0.8m conditions for /, the 
above-mentioned copper foil with insulating adhesives was laminated using the hard roll, 
heat hardening was carried out for 30 minutes, and 1 50 degrees C of multilayer printed 
wiring boards were produced. 

[0016] The multilayer printed wiring board was produced like the example 1 except having 
changed the imidazole used for < examples 2-3> layer insulation adhesives and an under 
coat agent from 2-methylimidazole, respectively to 2-phenyl-4-memylimidazole or 
2-phenyl-4-memyl-5-hydroxymethylimidazole. 

[0017] The multilayer printed wiring board was produced for the <example 4> end 
hydroxyl-group denaturation polyether ape phone (mean molecular weight 24000) 100 
section, the bromination phenol novolak mold epoxy resin 70 section (weight per epoxy 
equivalent 285, BREN-S by Nippon Kayaku Co., Ltd.), and the bisphenol female mold 
epoxy resin (weight-per-epoxy-equivalent 175, Epiclon 830 made from Dainippon Ink 
Chemistry) 30 section like the example 1 . 



[0018] The < example 5> end hydroxyl-group denaturation polyether ape phone (mean 
molecular weight 24000) 100 section, the bromination phenol novolak mold epoxy resin 
70 section (weight per epoxy equivalent 285, BREN-S by Nippon Kayaku Co., Ltd.), and 
the aminophenol mold epoxy resin (weight-per-epoxy-equivalent 107, Sumitomo Chemical 
Co., Ltd. make ELM-100) 35 section were stirred to MEK, and it dissolved. The 
methyl-cyclohexene-dicarboxylic-anhydride 35 section was added as a curing agent, the 
2-phenyl-4-me%l-5-hydroxymethylimidazole 0.5 section, the titanate system coupling 
agent ( KR[ by Ajinomoto Co., Inc. ]-46B) 0.2 section, and the barium-sulfate 20 section 
were added as a hardening accelerator there, the adhesives varnish was produced, and the 
multilayer printed wiring board was produced like the example 1 . 
[0019] The multilayer printed wiring board was obtained like the example 1 except having 
used the <example 1 of comparison> bromination phenoxy resin (25% [ of rates of 
bromination ], mean molecular weight 30000) 100 section, and the bisphenol female mold 
epoxy resin (weight-per-epoxy-equivalent 175, Epiclon 830 made from Dainippon Ink 
Chemistry) 50 section. 

[0020] About the obtained multilayer printed wiring board, surface smooth nature, 
moisture absorption solder thermal resistance, the Peel reinforcement, and fire retardancy 
were measured, and the result shown in a table 1 was obtained. • 
(Table 1 characterization result) 

surface smooth nature Moisture absorption solder thermal 

resistance Peel reinforcement Glass transition temperature 

example 1 5 micrometers O 1.4 kg/cm 219 degrees C Example 2 5 micrometers O 1.3 
kg/cm 21 5 degrees C Example 3 3 micrometers 0 1.3 kg/cm 208 degrees C Example 4 3 
micrometers O 1 .3 kg/cm 224 degrees C Example 5 3 micrometers O 1 .4 kg/cm 240 
degrees C Example 6 of a comparison 5 micrometers O 1.4 kg/cm 159degree-C 
[0021] (Measuring method) 

inner layer circuit plate test piece: - 150-micrometer pitch between lines, and clearance 
hole 1.0mm - phil. surface smooth naturerJIS B 0601 R (max) 

2. Moisture absorption solder thermal-resistance moisture absorption conditions : the case 
where there were no all pressure cooker processing, 125 degrees C, 2.3 atmospheric 
pressures, and 30 minute test condition:n=5, and there was no bulging at 280 degrees C 
and 1 20-seCond Hazama was made into O. 

3. Peel reinforcement : JIS C It is based on the loss tangent of 4. dynamic viscoelasticity 
measurement by 6486. 

[0022] 

[Effect of the Invention] Since hardening is really performed good when laminated in the 
inner layer circuit board to which the layer insulation adhesives for multilayer printed 
wiring boards of this invention were excellent in shelf life in the condition of having 
carried out the coat to the condition or copper foil of a varnish, and coating of the under 
coat agent was carried out, especially the obtained multilayer printed wiring board is 
excellent in thermal resistance, and has the property which was excellent in fire retardancy, 
moisture resistance, etc. not to mention the electrical property. 



* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] Layer insulation adhesives for multilayer printed wiring boards characterized by 
containing each following component as an indispensable component, 
(b) the polyether ape phone of weight average molecular weight 103-105, and (**) - a 500 
or less weight per epoxy equivalent epoxy resin, an epoxy resin (Ha) curing agent, and 
[Claim 2} (b) Layer insulation adhesives for multilayer printed wiring boards according to 
claim 1 whose component is weight average molecular weight 103-105 and whose end is 
the hydroxyl-group, carboxyl group, or polyether ape phone of amino-group denaturation. 
[Claim 3] (b) Layer insulation adhesives for multilayer printed wiring boards according to 
claim 1 or 2 whose component is 10 - 90% of the weight of the sum total weight of a (b) 
component and a (b) component. 

[Claim 4] (b) Layer insulation adhesives for multilayer printed wiring boards according to 
claim 1 , 2, or 3 components are one sort or two sorts or more of things chosen from the 
bisphenol mold epoxy resin, the novolak mold epoxy resin, and the aminophenol mold 
epoxy resin, and are [ adhesives ] 10 - 90% of the weight of the sum total weight of a (b) 
component and a (b) component. 

[Claim 5] Layer insulation adhesives for multilayer printed wiring boards according to 
claim 1 , 2, 3, or 4 whose epoxy resin curing agent is one sort chosen from 2-methyl 
imidazole, 2-phenylimidazole, 2-phenyl-4-methylimidazole, a screw (2-ethyl-4-methyl) 
imidazole, 2-phenyl-4-memyl-5-hydroxyme%limidazole, the 2-phenyl -4, 
5-hydroxymethyl imidazole, and the triazine addition mold imidazole, or two sorts or 
more. 

[Claim 6] Layer insulation adhesives for multilayer printed wiring boards according to 
claim 1, 2, 3, or 4 whose epoxy resin curing agent is one sort of the acid anhydride chosen 
from methyl cyclohexene-dicarboxylic anhydride, methyl and methylene tetrahydro 
phthalic anhydride, methyl butenyl tetrahydro phthalic anhydride, hexahydro phthalic 
anhydride, and methyl hexahydro phthalic anhydride, or two sorts or more. 
[Claim 7] Copper foil with layer insulation adhesives for multilayer printed wiring boards 
which comes to carry out the coat of the layer insulation adhesives according to claim 1, 2, 
3, 4, or 5 to copper foil. 
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